Abstract. The main objective of the article is to evaluate investment processes in agriculture in the EU countries (10) in 2004-2013 from the perspective of M. Kalecki`s investments business cycle theory. Panel regression was used for model estimation. One has stated that investments in agricultural holdings can be considered from the perspective of the investment theory of the business cycle of M. Kalecki in the case of a group of the EU countries (10). This means that increasing investments in one year leads to an increase in production resources in the next period, which reduces the demand for investment. It was noted that the demand effect of investment is relatively stronger than supply one. This phenomenon results, among others, from the fact that there are investments in agriculture that do not translate into production effects or the creation of further ones (e.g. related to ensuring the well-being of the environment under cross-compliance).
Introduction
The economic situation of agricultural holdings depends to a large extent on investment processes. Their scope, as well as character, determines the directions of development of this sector. Covering of agriculture with the instruments of the Common Agriculture Policy (CAP) of the new member states gave a significant impulse to the development processes of agricultural holdings due to the increase in financial support. Assuming that investments in agriculture initiate growth processes in sectors generating investment goods for this sector through the investment multiplier mechanism, the issue of their evaluation essentially goes beyond agriculture.
The investments in agriculture have been dynamised after integration with the EU, but this mainly concerned investments in the mechanization (purchase of tractors, means of transport), with low activity in the area of construction investments (Grzelak A., 2014) . It resulted from the current needs of farmers as well as the direction of using investment support (mainly the purchase of farm equipment with machinery, equipment and tools for agricultural production). The dominance of this type of investment was associated with a less risky and easier way to obtain and account for investment funds from the EU funds for the purchase of machinery and equipment (Poczta W., Czubak W., 2007). These phenomena also had a relationship in Poland, as well as in other countries of the Central and Eastern Europe, with a downward trend in pig farming and resignation from animal production in smaller farms. Agriculture in the EU countries, especially since the budget perspective 2007-2013, has increased the importance of non-productive investments due to the fulfilment of cross-compliance and, in the next financial perspective, by increasing the role of environmental considerations (e.g. biodiversity, bioenergy). As a result, the increase in the value of fixed assets is less pro-productive and income-generating. On the other hand, therefore, farms are more pro-environmental, creating public goods (Smedzik-Ambrozy K., Guth M., 2016).
The research in the field of investment in agriculture has a rich tradition in the literature and concerns on many issues related to this. Among other things, it is indicated that the costs of raising This method uses variables observed in at least two dimensions, e.g. temporal-spatial. Hence, the behaviour of each observed unit is influenced by individual factors, resulting solely from its peculiarities, as well as by other factors, affecting the activities of all objects in the same way.
The diagnostic test of the Breusch-Pagan and Hausman panel was chosen for the method selection (Hausman J., Taylor W., 1981). Choosing a model with random effects as the most appropriate means that individual effects are fixed over time but cannot be attributed to individual countries. It can therefore be assumed that agricultural holdings in the EU countries undergo similar external pressures that cannot be unequivocally attributed to a specific location (country). This is due to two reasons. The first refers to the very specifics of agricultural holdings as a business entities and their peculiar resources, including land in particular. The second is related to subjecting these entities to the impact of the EU common agricultural policy, which significantly influences the obtained results (Kulyk P., 2013) . The role of this first aspect is determined by the fact that regardless of the situation of the holdings, including the length of coverage of the CAP, we obtained the effect of not linking with the given location. Such an effect should be expected when we take into account the impact of this policy, which in various respects (primarily time) shaped the conditioning of agricultural holdings in the EU Member States. The article uses a model with random effects.
Selected elements of the business cycle theory by Michal Kalecki
The theory of the business cycle of M. Kalecki (1933) was formulated as a function of investment (1)
where: This theory is based on the contradiction between the demand and the supply context of investment. The demand dimension is that investments (I) create increased demand for investment products. These investments in subsequent periods are embodied in capital resources, thereby increasing production capacity (supply dimension). In this way, `today's` investments inhibit `tomorrow` due to increasing production capacity. On the other hand, when the level of investments is lower than the average amount of capital consumption, capital stock decreases (∆Kt <0 ), which in turn stimulates investment demand due to the need to achieve at least simple reproduction of assets. Hence, the mechanism of cyclical fluctuations in the economy follows, according to this theory, the interaction between investments and their differentiating nature.
While the investment alternatives as well as the own funds available for the accumulation affect positively the further investments of enterprises, the changes of the capital stock -negatively (equation 1). Many investment projects cannot be realized simply because they require a significant increase in external resources (Kalecki M., 1935) . In the case of agriculture, this applies especially to smaller farms.
In this paper, the model was implemented for changes occurring in the farms and explanation of In our case, the Kalecki`s model takes the following form (2) after modifications:
where:
It+1-investments less the purchase value of land (based on the land area balance multiplied by the value of land in the current year)
St -the economic surplus obtained after the payment of the employment factor in the previous year (farm income increased by depreciation and reduced by calculated costs of self-employment) ∆It -difference in investment level (excluding investment in land) between the current year and the previous one ∆Kt-difference in fixed assets value (excluding land) = It-Ut (It excluding land)
The modification of the model (mainly related to the exclusion of land values from investments and fixed assets) takes account of the specificity of agricultural production and, in particular, the economic account of farms where we are dealing with a high level of self-employment. The exclusion of the land factor is due to its peculiarity. The point is that its value is also linked to the amount of subsidies received in this case from the EU's common agricultural policy, to the development of other segments of the economy, including rural urbanization. Moreover, the value of land was often speculative, as evidenced by the significant increase in its value in some countries (e.g. in Poland), (Krupowicz et al., 2015) . Significantly exceeding both the level of inflation and the increase in its productivity. There are also disruptions related to capitalization of area payments in the price of agricultural land (Ciaian P., Kancs D., 2012; Van Herck K., Vranken L., 2013).
The variable S, i.e. entrepreneurs' funds available for the purpose of accumulation (equations 1 and 2), is estimated as the difference between the farm's surplus (sum of agricultural income and depreciation) and the payment for farmer's own family work. On the other hand, the self-employed rate was estimated on the basis of the hourly workload and the wage rates employed on the farm.
This approach makes it possible to determine the potential surplus subtracting the opportunity cost of own family labour from farm income) at the level of the farm that is available for use for accumulation, i.e. the purchase of fixed assets. In order to limit the influence of fluctuations of the tested parameters on the results of the estimated model, time series were adjusted using a 3 periods moving average. Verification of models accepted the compatibility of the analysed variables with the theory of economics. It is worth emphasizing that the main idea of the study is to verify the analysed theory and not to use it for prognostic purposes. We used the Gretl program to estimate the models.
Research results and discussion
The conducted research. through the panel analysis, showed that the direction of impact of the independent variables adopted for estimation (Tab. `between` variance value is less compare to `within`, suggesting that the models better explain differences within countries than between countries. This is compatible with the assumption made for random effects. The model has a high level of significance for the S and ΔF variables, which is also indicated by the high values of t-Student ( Table 1 ). The demand effect of investments, in agricultural holdings in the studied countries expressed through the impact of the variable ΔIt, was stronger than the supply effect (ΔFt). This is visible at the coefficients (0.78 and 0.13) ( Table 1 ).
This may result from the relative dispersion of bargaining power of farms and hence limited competitive impact. It was observed that any increase in investments minus the value of land purchase increased investments (decreased by the value of land purchase). On the other hand, the change in the value of fixed assets (excluding land) had a negative impact on the level of investments in the following year. At the same time, this variable assumed the highest value of the coefficient (0.78) (similarly to the independent variable S). It was one of the mechanisms determining investment in farms in this studied group of countries. These results may indicate the inertia of investment processes. This inertia can also be associated with the gradual activation of the payments in the subsequent programs of the CAP. On the other hand, investment processes in next periods affect the value of the obtained economic surplus, which in the case of unfavourable economic conditions may be reduced as a result of this process. The point is that expenditures are incurred, but increased production capacities with a fall in prices of agricultural products deteriorate the result of the all agricultural sector. This is due to the low elasticity of food demand. A similar dependence can be seen in the growth of the economic surplus of farms, which translates into an increase in investments in the current year. In this case, it is the expected change and shows, that the improvement of economic conditions favours investment processes related to agricultural production (there is no reallocation of capital for other uses).
Conclusions
1) The analysis carried out on the panel data confirm that investments in agricultural holdings can be considered from the perspective of investment theory of the business cycle of M. Kalecki in the case of a group of the EU countries (10) . This means that increasing investments in one year leads to an increase in production resources in the next, which reduces the demand for investment. As a consequence, this may lead to the creation of a cyclic variation mechanism. However, it should be remembered that this is only one of the developmental mechanisms of farms besides those connected with the impact of the business outlook situation.
2) It was noted that the demand effect of investment is relatively stronger than supply. This may be related to the fact that agriculture through the support system (CAP), as well as the peculiarities
